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Gastric Cytology
During the past nine years cytodiagnosis has not been used increasingly as a method of investigation in cases of suspected gastric cancer and its precursors. The reasons for this are probably many. It is commonly due to the cytopathologist's already large work load; an insufficient number of trained screeners is another reason. On the other hand, clinicians need convincing that the cytodiagnostic technique is of real value. To achieve the most satisfactory results close cooperation of surgeon, gastroscopist, radiologist and pathologist is essential.
We have used gastric cytology for almost fifteen years. In the first instance it was aimed at the diagnosis of all forms of gastric cancer in order to familiarize ourselves with cytological appearances: as time progressed we have used the technique mainly for diagnosis of the early stages of cancer, as an additional diagnostic technique in radiologically doubtful cases, as a method of follow up in patients who are cancer risks and for the study of the natural history of the disease.
We consider patients at risk to be those with gastric symptoms associated with abnormal gastric secretion, either low acid secretion or total achlorhydria. It has been shown by Wood & Taft (1958) that gastric function and morphology have a close relationship to each other. The low acid secretor or achlorhydric patient shows morphological changes of the gastric mucosa which explain the abnormal secretory status. Histological examination of such patients as a rule reveals chronic gastritis of varying degree, or chronic gastritis with intestinalization or even complete atrophy. It is largely accepted that gastric cancer seldom develops in a normal gastric mucosa and that it is, as a rule, associated with chronic gastritic changes. The latter are not caused by inflammation due to stasis within the stomach, as is often assumed, but represent an alteration of the mucosa which has developed slowly prior to tumour development.
It is also significant that the majority of gastric cancers are of intestinal cell type, a feature readily demonstrated by special stains and histochemical techniques.
Patients suffering from pernicious annemia with its concomitant atrophic gastritis belong also to the group of patients with increased cancer risk. The chronic gastritic patient is the person par excellence in whom cytodiagnosis is most likely to yield good results in the detection of early cancerous lesions.
For gastric lavage we use saline after an overnight fast. Lavage may be aided by an electric pump which washes the stomach more efficiently. It is performed on three occasions. Comparing the material thus gained allows us to assess the effectiveness of the technique. On each occasion two fluid samples are obtained. They are centrifuged and the sediment spread out on albuminized slides and stained by the method of Papanicolaou. The Japanese (Tasaka 1962 ) have developed improved techniques. They wash selected areas of mucosa under guidance of the gastroscope. At the same time the appearance of the gastric mucosa can be recorded photographically and a biopsy taken. The results are astonishing. Their detection rate of superficial carcinoma is far better than that achieved by us.
On screening the slides one should attempt to interpret all the features present for the final diagnosis. These include the bacterial flora which may consist of large rod-shaped bacillinever found in the normal stomachsarcinx and yeasts. Undigested food remnants indicate achlorhydria, obstruction or both. The presence of undigested food and a large volume of fluid in the first specimen are a more sensitive indicator of obstruction than the barium follow-through. Inflammatory cells, usually polymorphs and plasma cells, are often found. Finally, the features of the gastric epithelial cells have to be interpreted. Benign epithelial cell clumps have a regular structure. The individual cells are equally spaced from each other.
The main characteristics of the malignant cells are as follows: (1) There is a shift in the nucleocytoplasmic ratio in favour of the nucleus. (2) The nuclei are hyperchromatic and pleomorphic, and the nuclear membrane is prominent. (3) The nucleoli are increased in number relative to the nuclei, and are enlarged. (4) The cytoplasm is fragile and may contain droplets of mucus. (5) The cell clumps show overlapping of nuclei.
Gastric cytology cannot be performed in vacuo. To achieve any degree of accuracy it is essential to compare cytological findings with the morphology of the gastric mucosa. Even this can only be achieved satisfactorily when the operative specimen is sent to the pathologist fresh, unfixed and without delay. The specimen must be opened along the greater curvature. It is then pinned out on a cork board and fixed immediately. Only in this way is it possible to detect small superficial lesions which had given a positive cytological diagnosis.
The superficial cancer presents itself often under the guise of an inflammatory lesion covered by fibrinous exudate or it may be an irregular discoloured patch within an atrophic gastric mucosa.
The following case has been chosen to illustrate the features of an early carcinoma detected by cytology alone.
Case 1
The patient, a man aged 68, complained of loss of appetite for six months. He felt tired and listless. He had lost 21 lb (9 5 kg) in weight during the last year. For three weeks before admission he developed epigastric pain not related to food. On investigation his hemoglobin was 100%. The test meal showed achlorhydria; his sedimentation rate was normal. The stools contained no occult blood. The barium meal showed a normal duodenum and stomach as well as normal emptying. Gastroscopy was negative but two cytological examinations were positive. Laparotomy revealed no abnormal palpatory findings. On gastrotomy the gastric mucosa of the pyloric antrum bled profusely on touch. The latter finding persuaded the surgeon to perform a wide partial gastrectomy. The histological examination showed an adenocarcinoma with superficial ulceration. The malignant area was covered by a fibrinous exudate in which abundant exfoliated malignant cells could be seen. The tumour was solely confined to the mucosa. No evidence of lymph node metastases.
The findings in this patient and many similar ones show two interesting features: (1) The characteristic association of tumour and chironic gastritis with widespread intestinalization. (2) The tumour is entirely within the mucosa (so-called 'surface carcinoma') without involvement of the deeper layers of the gastric wall. Clinically, obstruction had not been a feature of the case, making it obvious that the gastritic changes could not be the result of stasis but had occurred prior to malignant change. The superficial carcinoma must be considered to be the precursor of the 'cancerous tumour'. This type of neoplasm sheds cells readily and is thus easily detected. In the absence of obstruction with concomitant contamination of the lavage fluid by debris, food fragments, &c., screening and interpretation present few problems.
The next case displays the failings of radiologist, pathologist and surgeon alike but is nevertheless of great interest as it gave us for the first time direct evidence that the superficial tumour is the precursor of the classical cancerous neoplasm, and that many months may pass before the surface carcinoma changes into the obstructing tumour.
Case 2
The patient, a man aged 63, complained of occasional vomiting and loss of weight. Radiology showed no evidence of neoplasia, with normal emptying and passage of barium. Exploratory laparotomy showed some hypertrophy of the pyloric muscle. Pyloroplasty was p-rformed and a segment of the gastroduodenal junction sent to me with the clinical diagnosis of benign adult pyloric hypertrophy. A portion of material was examined and showed chronic gastritis with intestinalization. Cytological investigation had not been performed. Two and a half years later the patient was readmitted with obstructive symptoms; radiology showed a large tumour. The cytological investigation was positive. The tumour was inoperable at laparotomy. Re-examination of the entire material obtained 2j years before showed a surface carcinoma. This case and similar ones, together with follow-up studies of chronic gastritic patients, make us believe that gastric carcinogenesis is a process which may run through the following phases: (1) Normal mucosa. (2) Gastritic mucosa.
(3) Carcinoma-in-situ. (4) Superficial carcinoma. (5) Carcinomatous tumour. Phase 2 shows fairly characteristic cytological changes. Phase 3, carcinoma-in-situ, is possibly detectable by cytodiagnosis. As the lesions are microscopic it will be difficult to demonstrate them in the resected specimen. Phase 4 shows a characteristic naked-eye appearance, is cytologically easily detected and readily seen in histological material. This stage is only rarely accompanied by lymph node metastases. According to our own results, Section ofSurgrery 763 those of Konjetzny (1938) and the Japanese authors (Hayashida 1969) the prognosis for these cases is very favourable. Many of our own patients were alive ten years after the operation. If our assumptions are correct then it is obvious that the development of gastric cancer extends over many years. The symptomatology of medical and surgical textbooks is the symptomatology of the final phase of tumour development.
Summary
With the help of cytodiagnosis, particularly in the patient with abnormal gastric secretion and abnormal mucosal findings, we have a chance of detecting the early stages of carcinoma. Cytodiagnosis has played an important role in the study of the natural history of gastric carcinogenesis. A rational approach to the treatment of gastric cancer is impossible without understanding of the natural progression of the condition.
To be successful with cytodiagnosis close cooperation between surgeon, physician, radiologist and pathologist is essential. Any patient with gastric symptoms which cannot be explained satisfactorily should be investigated by cytodiagnosis, a technique which I consider to be a most valuable addition to gastroscopy and radiology. Fifteen thousand people die every year from this elusive disease in this country. The application of all diagnostic procedures available may reduce its mortality.
Professor lain E Gillespie (University Department ofSurgery, Western Infirmary, Glasgow WI)
Measurement of Gastric Secretion
In spite of the many physiologically important substances which are produced in the stomach, the relative ease of measuring the hydrochloric acid and pepsin components is the main reason for our much greater knowledge of the control of these substances, and consideration will largely be confined to these two. Measurement of acid to two separate end-points, formerly in vogue under the heading of 'free' and 'total' acid, is no longer justified; it is more reasonable to titrate acid to a pH of 7 using a pH meter, or alternatively to employ an indicator which has an end-point very near to this value, such as phenol red. An assiduous investigator is also needed for collection of gastric juice, otherwise measurements of an unacceptable degree of inaccuracy will be obtained.
There have been many different ways of collecting acid secretion both before and after stimulation; most, however, have fallen out of favour. What particular measurements of acid secretion, then, still provide useful information? In the first instance it is sometimes important to know what level of acid output is produced under 'basal' conditions, i.e. in the absence, as far as possible, of all sources of stimulation. Almost certainly the most 'basal' conditions exist during sleep, when there are no visual, auditory or olfactory stimuli. Several investigators strongly support measurements of nocturnal acid secretion as the most reliable reflection of basal secretion, but unless continuous supervision is given throughout the night, inaccurate collections may be obtained. There seems ample evidence that careful collection of basal secretion from the fasting stomach in the morning after a satisfactory night's sleep, and in a quiet separate room closely parallels acid outputs during sleep, and therefore collection for at least thirty minutes, and preferably one hour, under these conditions, is probably an adequate estimate of this unstimulated phase.
Concerning stimulated secretion, the arguments against using the large variety of meals proposed are: (1) We have no way of quantitating the degree of stimulation which the meal causes, which may vary from day to day. (2) The presence of the meal in the stomach poses obvious difficulties in the way of satisfactory aspiration of the secreted acid. For these reasons maximal stimulation of acid is more frequently used. Histamine was the first stimulus to be used to elicit maximal stimulation, 40 ,ug of the acid phosphate per kg of body weight, as a single subcutaneous injection or a continuous infusion over one hour, being the appropriate dose. Advantage was taken of the apparent failure of antihistamine drugs to interfere with the gastric response to histamine, while effectively counteracting the side-effects of histamine at other sites in the body. Subsequently it was shown that several of the analogues of histamine, such as histalog, were capable of stimulating the same level of maximal response. More recently pentagastrin, which contains the crucial 4 amino acid sequence responsible for all the physiological actions of the parent molecule gastrin, has replaced histamine or its analogues as the maximal stimulant of choice. A dose of
